page 335, that experiments performed subsequently to those which I brought forward at the British Association (where the memoir was originally read) had proved that I had wrongly attributed the action of the salts of soda, as related by Magendie, to result from a paralysis of the heart, although
had proved that I had wrongly attributed the action of the salts of soda, as related by Magendie, to result from a paralysis of the heart, although I did not consider that they arrested the circulation in the lungs, as that distinguished physiologist had asserted.
In the paragraph I forwarded to you, and which was meant to be inserted in the form of a note, I was a slight quickening of the action of the heart, about twelve seconds after the introduction of the injection. A solution containing six grains of the alkali was then injected. Ten seconds after the injection had been pushed, the action of the heart became suddenly arrested, as was shown by the rapid fall of the column of mercury in the instrument, and the cessation of all oscillations. In a few seconds, the mercury in the instrument was at zero, and no oscillations, due to the action of the heart, were observed after the first cessation of its pulsations.*
The thorax was opened immediately after death, and the heart exposed in less than a minute after the last respiratory movement had taken place. The only sign of irritability it then manifested was a slight contraction of the right auricle. The parietes of the ventricles were perfectly motionless, nor could any contractions be produced by the application of the poles of a galvanic battery. Both the right and left cavities contained a considerable quantity of blood. The blood in the right side was dark and firmly coagulated ; that in the left cavities was of a bright scarlet colour, and also firmly coagulated, f Independently of the indications furnished by the hemadynamometer, these post mortem appearances furnish sufficient proof that this substance acts by destroying the irritability of the heart. * As the respiratory movements continue for some time after the action of the heart has ceased, care must be taken not to confound the oscillations produced in the column of mercury by these movements, with those arising from the action of the heart.
?f The state of the blood after death affords a striking example of difference in the action of substances on this fluid, according as they are mixed with it whilst still forming part of the circulating fluid, or after it has been removed from the body.
The most striking proof, however, of the action of these substances on the heart, is furnished when they are injected into the veins of an animal, whose thorax has been previously opened, artificial respiration being performed. In these cases, the heart is seen to be suddenly paralyzed, in from seven to ten seconds after the introduction of the poison. Thirty-five seconds after the injection, the action of the heart became suddenly arrested, and the pressure in the arterial system diminished rapidly. The thorax was immediately opened. Slight partial movements of the auricles and ventricles were still taking place, but no regular contraction of either of these cavities.
The phenomena that this experiment presents, show that this salt, although it passes through the lungs with the greatest facility, yet exerts an action on the systemic capillaries analogous to that of the salts of soda. We have also a convincing proof, that the action of these substances on the heart cannot be owing to an effect produced on the nervous centres, for in the last experiment we find the poison circulating through the brain, and yet the left ventricle contracting under a pressure equal to six pounds on every square inch of its surface, the heart not being affected until sufficient time had elapsed for the blood containing the substance to pass through the whole of the vascular system, and to be circulated over its parietes.*
The general effects that follow the introduction of these substances into the veins are, as might be expected, such as result from the cessation of the action of the heart. As soon as the pulsations of this organ are arrested, the animal struggles violently, and the respiratory movements become deep, the animal appearing to suffer much. It is not until a minute or a half or two minutes after the cessation of the hearts action that the animal appears to lose its consciousness; and the respiratory movements often continue from two to three minutes after the circulation has ceased.
When a solution of these substances is injected into the arterial system, the general effects that follow are analogous to those produced by the introduction of the salts of soda into the arteries, and are probably due to the compression which the brain must be subjected to from the sudden increase of pressure on the arteries.
There is one general phenomenon that follows the introduction of the salts of baryta into the veins that I have not observed to be produced by any other substance, this is, the continuance of partial convulsive movements after death. These last from twenty minutes to half an hour, and are most marked in the anterior part of the body, probably on account of the salt being more readily diffused over these parts before the action of the heart is arrested. 
Although
we are unable to detect the changes produced in the composition of the blood, it is evident that these changes must be of such a nature as to interfere with the reactions that are constantly taking place between this fluid and the tissues, and that thus the blood is unfitted to undergo those changes which are essential for the continuation of the functions of the tissue with which it is in contact. It would also appear, that those changes in the blood, which unfit it for maintaining the functions of one tissue in their normal state, may not render it incapable of undergoing those reactions, which are essential for the continuance of the functions of other tissues. Thus, the presence of soda in the blood, in any quantity, although powerfully affecting the pulmonary capillaries, does not so alter the composition of this fluid, as to prevent its undergoing those changes that are essential for the continuance of the irritability of the heart. The same remark will also apply to those changes which the salts of potass produce in the blood, by which the tissue of the systemic capillaries is violently affected, although the pulmonary capillaries do not appear to be acted upon.* This local action of certain substances on different tissues, or different sets of capillaries, is a fact which admits of more extended application than the mere explanation of the action of poisons.
I have no doubt but that a more extended series of experiments, and a close analysis of the facts they furnish, would lead to inte-? It is highly probable, also, that the action of those poisons which affect the nervous system, may be owing to certain changes they produce in the blood, which changes, whilst they do not interfere with the capillary tissues, or the heart, yet render this fluid unfit for undergoing those reactions which are essential for the continuation of the functions of the nervous tissue. In support of this opinion I would observe, that I have found that none of these poisons, however rapid their action, produce any general effects before the blood containing them has had time to circulate through the brain.
